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PREFACE 
The research reported herein is directly in response to priorities 
established in the "Action Plan" of the Emergency Striped Bass Study (the 
Chafee Amendment (PL 96-118) of the Anadro~ous Fish Conservation Act (PL 89-
304)). The Amendment was the result of a decline in striped bass landings 
i 
along the Atlantic Coqst th~t began in the .mid-1970's. The Virginia 
Institute of Marine Scie~c~ (VIMS) had previously conducted a juvenile 
striped bass seining progra~ from 1967 thro4gh 1973 which was discontinued 
at that point due to a loss .of funding. The program was reinstated in 1980 
with funding from the National Marine Fisheries Service under the Chafee 
Amendment. This report summarizes the results of the 1985 sampling period 
and compares these results with the previous work. 
Specific objectives planned for the 1985 program were to: 
1. Measure the relative abundance of 1985 zero -age class striped bass from 
the James, York and Rappahannock river systems. 
2. Quantify environmental conditions at the time of collection. 
3. Examine relationships between juvenile striped bass abundance and 
measured or proxy environmental and biological data . 
i i i 
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SUMMARY 
1. A total of 322 young-of-the-year striped bass were collected in 142 
seine hauls during the 1985 survey, for an adjusted average of 2.41 fish 
per haul . While this value ranks only tenth in the 13 years sampled, it 
should be considered within or only slightly below the normal range. 
2. Drought conditions in the Rappahannock River watershed caused an upriver 
displacement of the striped bass nursery zone during the latter portion 
of the survey period, and the index for that river (and the combined 
index) should be regarded as artificially depressed. 
3. A survey of adequate areal coverage to compensate for unusual salinity 
regimes and expansion and contraction of the nursery area with changes 
in overall abundance will require an effort of much greater magnitude. 
4. Care should be taken to interpret the present index as solely a highly 
relative measure of striP,ed bass recruitment, and in no case should 
proportionality be assumed between index values and actual juvenile 
abundance. 
5. Relationships between j~venile striped bass catch rates and 
environmental parameters in 1985 were essentially the same as those 
noted previously , and appear to be largely a result of environmental 
influences on local distribution and catchability. Major environmental 
impacts on overall abundance appear to occur prior to the juvenile 
phase. · 
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INTRODUCTION 
The significant decline in the commercial landings and other 
estimators (scientific survey data) of the Atlantic Coast striped bass 
(Marone saxatilis) stocks during the decade after 1973 (Boreman and 
Austin 1985) has lead to deep concern over the present condition of 
these stocks qnd the impqsition of severe restrictions on the taking 
; 
of this highly prized ~qmmercial and recreational resource. Of 
particular concern is thg ~tatus of the Chesapeake Bay stock, which 
has historically contribyted a large portion of the fish taken in the 
coastwide fishery (see Part II of this report). The State of Maryland 
has imposed a total and indefinite moratorium on the taking or 
possession of striped bass, while Virginia and the Potomac River 
Fisheries Commission have implemented six-month/year moratoria coupled 
with complex size limits and catch quotas. 
Estimates of juvenile abundance are presently widely utilized as 
the most reliable early estimator of future striped bass year class 
strength and are a key element of recently developed models of 
recruitment and reproductive capacity of striped bass stocks. 
Goodyear (1985) reported a strong relationship between reported 
landings and prior Maryland Department of Natural Resources beach 
seine survey indices of young-of -the-year abundance and concluded that 
such indices provided a useful ·measure of recruitment. Subsequently, 
the Maryland juvenile index has been used as an estimate of 
recruitment in the development of an egg deposition model (Boreman and 
Goodyear 1984). Simulations run with this model to evaluate potential 
effects of various fishery management strategies have received strong 
attention by the Interstate Fisheries Management Program bodies during 
the formulatio~ of recent manageme~t measyres , which rely heavily on 
estimates of juvenile abundance. Amendment #3 to the Atlantic States 
Marine Fisheries Commission's Interstate Fishery Management Plan for 
the Striped Bassl approveq by the Commission on June 19, 1985 and 
taking effect July 1; 1985, includes the stipulation: 
"That the states reduce fishing mortality on the 1982 year class 
females, and females of all subsequent year classes, by 95% 
until the females of these year classes have an opportunity to 
reproduce at least once. This objective is intended to apply to 
the fishery until the 3-year running average of Maryland young-
of-year index attains 8.0." 
The present report summarizes the results of the 1985 Virginia 
juvenile striped bass seinin~ program and compares these results to 
those obtained in previous years under the present program (1980-1984) 
and during an earlier but similar program (1967-1973). The major goal 
of this project is to monitor the re lative abundance of zero-age-class 
striped bass in the three major Virginia river systems (James, York 
and Rappahannock) while concurrently attempting to identify 
significant variables which contribute to their interannual 
fluctuations. Both the earlier and present programs were designed 
along similar lines to the Maryland survey. Because of the recent 
emphasis that is being placed on juvenile (young-of-year) indices as 
2 
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"action levels" for management decisions, this and subsequent reports 
for this project will also critically examine the precision, biases 
and predictive capabilities of the Virginia striped bass juvenile 
index and attempt to identify such measures as may improve its present 
interpretation and future implementation. 
METHODS 
Field sampling was .cQnducted during four tri-weekly sampling 
periods from July through mid -September 1985. Eighteen fixed stations 
along the shores of the James, York and Rappahannock river systems 
(Fig. 1.1) were visited during each sampling period, with the 
exception that the lowermost station in the Rappahannock (R24) was not 
occupied during the last sampling round . The station was dropped in 
order to allow exploratory sampling upriver of the normal survey area, 
examining the possibility of displacement of the nursery area by 
drought conditions. 
Two replicate seine hauls were made at each station by deploying 
a 90' (nominally 100' or 30.5m; commercial seines experience about 10% 
shrinkage during preservative treatment) long, 6' (1.83m) deep, bagged 
1/4" (0.64cm) mesh minnow seine from a small boat parallel to the 
shoreline at a distance of approximately 100'. The net was then 
hauled to the shoreline by simultaneously hand retrieving two haul 
lines attached by bridles to the two seine poles attached to the ends 
of the net. All fish taken during the first tow were removed from the 
3 
net and held in water filled buckets until after the second tow. All 
fish collected were identified and counted, apd all striped bass and 
all individ4als or a subsample of at least 25 individuals of other 
species mea sured to the nearest ~m fork length (or total length if 
appropriate) . Salin ity and · air and water temp~ratu res were measured 
between the two hauls using a YSI-33 salinity/conductivity/temperature 
meter. Sampling time, tidal stage and weather conditions were 
recorded at the time of each ·haul. The first sample was also 
processed in the period between the two hauls, allowing for an 
intervening period of about 20 -25 minutes between hauls. All fishes 
captured were returned to the water at the conclusion of sampling. 
Further details of the sampling procedure are in the report for the 
1982 segment (Dias 1982) . 
In the present report comparisons with prior years will be made 
on the basis of the ' primary nursery' standardized data set 
(Colvocoresses 1984), i.e. only the data collected from the months and 
areas covered during all surveys will be included in the analyses. 
Since the frequency distribution of catch size of these collections is 
extremely skewed and approximates a negative binomial distribution 
(Colvocoresses 1984), a logarithmic transformation (ln(x+1)) was 
applied in order to normalize the data (Sakal and Rohlf 1981) prior to 
analyses . Subsequently computed mean values were retransformed (i.e. 
the geometric mean), but because the geometric means of such a 
strongly skewed di str ibution are much smaller than the arithmetic 
means, for comparative purposes the geometric means have been scaled 
4 
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up to the arithmetic means by multiplication by the ratio of the 
overall arithmetic to gepmetric means as of the 1984 survey (2.28). 
Mean catch rates are contrasted by compar ing 95% confidence 
intervals as estimate9 ' b~ ±two standard errors (square root of the 
variance divided by n) of the mean. Reference to "significant" 
differences betw~en means in this context will be restricted to cases 
of non-overlap by these confidence intervals . Because the standard 
errors are calculated using the transformed (logarithmic) values , 
confidence intervals on the retransformed and adjusted scale are non-
symmetrical. 
RESULTS 
Objective 1: Measure the relative abundance of 1985 zero-age-class 
striped bass from the James, York and Rappahannock river 
systems. 
A total of 322 young -of-the year striped bass was collected from 
142 seine hauls during the 1985 sampling (Table 1.1). The adjusted 
overall mean catch per seine haul (CPUE) was 2. 41 . Based strictly on 
the catches without considerati·on of changes in sampling technique , 
1984 had the tenth highest index in the 13 years sampled (Table 1.2 , 
Fig. 1.2). 
5 
As was the case during most previous years sampled, during 1985 
the highest monthly catch rate was seen during the initial sampling 
period, followed by a steadily decreasing catch rate (Table 1.3). 
Mean catch rates for each of the last three sampling periods were 
somewhat below the confidence intervals for t~e respective overall 
monthly catch rates, but did exhibit strongly overlapping confidence i , I 
intervals . 
The James drainage exhibited almost perfectly average annual 
catch rates, for both of the two component systems (mainstem James and 
Chickahominy Rivers) as well as for the drainage as a whole (Table 
1.4). As in previous years, the index for this system was strongly 
influenced by strong catches during July and August at the lower 
Chickahominy station (C1, Fig. 1.3). An atypically strong 
contribution was also made by a mainstem James station (J57), based 
almost entirely on high catches during the second sampling period 
(Fig. 1.5) . During 1985 there were no obvious distributional trends 
either within or between months within the James system. 
The 1985 index .for the yqrk drainage was the highest of the three 
systems and was the only on~ ~pt to show a sharp decline from 1984, 
but this stability was not ~t ' all reflected in the indices for the two 
subsystems (Fig 1.4). Mean CPUE in the Mattaponi in 1985 exhibited a 
marked upswing, recording a value second only to 1970. Individual 
catches were the most consistent seen in any river, both across months 
and stations, with juvenile striped bass being taken at every station 
during all four sampling periods (Fig . 1.6) . In contrast, the index 
6 
in the Pamunkey dropped from the new high recorded in 1984 (8.91) to a 
value less than one third of that, and individual catches showed 
little consistency, with the index being largely supported by a single 
sample (P44 during the first sampling period, Figure 1.7). Young-of-
year striped bass were tafe~ only during the first sampling period at 
•' 
the lower station and onl~ at the uppermost station during the last 
sampling period . 
The 1985 index in the Rappahannock River also declined to less 
than one third the value seen the previous year, but in this case the 
decline represented a drop from a near average value to one that was 
significantly below the normal range (Table 1.4) . During the first 
sampling period juvenile striped striped bass were taken in relatively 
average numbers at the upper three stations but only four fish were 
taken after that, including none during the last sampling round (Fig. 
1.8) . The relative absence of striped bass during the later rounds 
was also accompanied by a sharp increase in salinity values, a 
reflection of drought conditions in the Rappahannock watershed during 
this period (Table 1.1). The presence of the abnormal salinity regime 
coupled with the upstream distribution seen during the first sampling 
period suggested a possible upriver shift in the nursery area. In 
order to investigate this possibility a special sampling trip was made 
to the upper Rappahannock after completion of the third round of 
sampling (August 22) . Four seine hauls between Miles 55 and 61 
yielded 24 juvenile striped bass (none were taken above mile 61). 
During the last sampling period the lowermost station was dropped in 
7 
favor of R55, which yielded seven striped bass in two hauls. This 
data strongly indicates that a displacement of the nursery area above 
the survey area did occur, and that the index value should be regarded 
as artificially low. 
Objective 2: Quantify environmental conditions at the time of 
collection. 
Environmental variables recorded at the time of each collection 
are given in Table 1.1 . With the exception of the elevated salinity 
regime in the Rappahannock, no exceptional conditions were encountered 
and all four sampling rounds were completed without interruption in a 
timely manner under nominal conditions. This pattern was completely 
disrupted during an anticipated fifth sampling round during the last 
week in September, when the passage of Hurricane Gloria forced 
cancellation. 
Objective 3: Examine relationships between juvenile striped bass 
abundance and measured or proxy environmental and 
biological data. 
The vast majority of striped bass taken in the 1985 survey (all 
but 5) came from salinities of less than 5 ppt., as was the case in 
8 
previous years (Table 1.5). As noted in previous reports, this is in 
part a reflection of sam~ling effort, but catch rates are 
significantly higher at low salinity. Above 5 ppt. there are no 
definitive differences but an obvious declining trend with respect to 
mean catch rates. The occurrence of striped bass young-of-year in 
waters of over 10 ppt. during all sampling has largely occurred during 
years of maximal abundance; 43 of the 77 fish taken between 10-14.9 
ppt. were caught during the two years with the highest recruitment 
indicies (1967 and 1970), indicating an expansion of the nursery zone 
during years of high abundance. The significantly below average catch 
rate for 1985 at 10-14.9 ppt. should not be considered anomalous 
during a year of average ~bundance. The low catch rates seen during 
' 1985 at 5-9 .9 ppt . are largely attributable to the Rappahannock (5 of 
7 stations producing only 1 of 5 fish). 
Sampling during 1985 took place within a fairly restricted water 
temperature range (25.0-33.5 deg. C) with the mean temperature for 
each sampling period being about the same (Table 1.1). Catch rates 
with respect to temperature intervals show a considerably higher mean 
in the upper of the two intervals, but the confidence intervals 
overlap strongly (Table 1.6). The higher rate above 30 deg. is 
largely a result of both the second and third round samples at the 
most productive station (C1) falling within this range . 
No discernable relationship is evident between tidal stage and 
catch rates in the present data, either during 1985 or on average 
(Table 1.7). The pooled data are very homogeneous across tidal stage 
9 
and catch rates for those tidal stages adequately sampled during 1985 
show similar values. Sampling during 1985 was inadvertently more 
strongly biased toward the three lower tidal stage~ than as usual, 
although this bias has always been present due to a number of stations 
which lack adequate beach for landing a seine during higher water. The 
absence of a general effect, as noted previously, does not preclude 
the fact that individual sites may be strongly but differentially 
influenced by tide stage. The present data set does not contain a 
sufficient body of data across tidal stage for adequate single site 
analysis , and a directed samplipg effort may be required to 
sufficiently answer this question . 
Catch rates with respect to wind velocity during 1985 show the 
same general pattern as for the combined data set, with catch rates 
increasing with increasing wind speed (Table 1.8). The variability, 
however, is high (particularly at higher wind velocities) and only the 
pooled 0-4 and 20-24 mph intervals exhibit significant differences. 
The fact that catch rates may be lower during calm periods may be a 
reflection of decreased catchability rather than a direct effect on 
abundance. Increased light attenuation and turbidity brought about by 
wind should decrease the ability of the fish to perceive the sampling 
gear. 
Wind direction showed no clear relationship and a great deal of 
variability with respect to striped bass catch rates in 1985, but 
there was a general coherence with the pattern shown by the combined 
I 
data set; i .e . that westerlies tend to produce significantly higher 
10 
catch rates than easterlies (with north and south winds intermediate) 
(Table 1.9). Also, as was shown by the wind velocity data, below 
average catc~ rates are shown for calm conditions. 
The same line of rq~soning as w~s drawn concerning visibility and 
catchability with respect to wind velocity leads to the expectation 
that catch rates might v~ry directly with other factors affecting 
ambient light conditions ; such as cloud cover and time of day. The 
1985 cloud cover data shows no pattern and has very large and widely 
overlapping confidence intervals (Table 1.10). The combined data set 
shows only a mild trend toward increasing catch rates with greater 
cloud cover with no significant differences. The absence of a 
significant pattern may be related to the fact that the relationship 
between cloud cover and ambient light may be highly variable due to 
variations in cloud thickness, the degree of local shading provided by 
partly cloudy conditions and the amount of shoreline shading. 
Catch rates with respect to time of day, rather than peaking 
during the hours of maximal light, show a trend towards increasing 
catches as the day progresses, both during 1985 and overall (Table 
1.11). This could be related to rising water temperatures over the 
course of the day or may be a sampling artifact caused by logistics . 
Because of the location of boat ramps and the upestuary progression of 
the tidal cycle, daily sampling routines most often involve commencing 
sampling in the lower reaches of the rivers and progressing upriver. 
As a result the more productive fresher water reaches are often fished 
in the later portion of the day. 
11 
As in the previous segments (Burton and Dias 1981, Dias 1982, 
Colvocoresses 1983, 1984) multiple regression analysis was performed 
in order to attempt to assess the relative importance of major 
I 
environmental factors i~fluencing the distribution and abundance of 
juvenile striped bass and to ascertain possible interactive effects 
between environmental variables. The addition of another years data 
had only minor impact on the regression result~ . The regression model 
relating catch to environmental parameters recorded at the time of 
capture, while highly significant, continues to demonstrate a very low 
multiple correlation coefficient (r2=.085). The major variables 
retained in the equation (salinity, month, water temperature and wind 
velocity) continue to reflect tne results of the specific parameter 
interval analysis, and as yet no interactive effects (other than the 
obvious correlation between month and temperature) have been 
identified. 
Inasmuch as the different drainages have shown very different 
trends in annual average catch rates, the monthly mean catch rates 
which have been regressed on average monthly environmental parameters 
and streamflow data were further decomposed by drainage prior to 
repeating the multiple regression analysis examining climate scale 
factors on annual catch rates. The resultant regression showed a much 
lower correlation coefficient (r2= o~36) than noted previously with 
monthly means pooled for the entire survey area , and the only 
parameters retained in the equation were month, June streamfl ow , year 
(all negative coefficients) and wind velocity (positive). Multiple 
12 
regressions restricted to the data for individual drainages showed low 
correlation coefficients ard no common retained variables. 
DISCUSSION AND CONCLUSIONS 
Previously, direct comparison of values from the present and 
earlier surveys has been severely hampered by changes in methodology; 
prior to 1981 the seine was fished by deploying it perpendicular to 
shore and then sweeping the deep end back to shore (rather than 
setting the net parallel to shore and hauling with warps) and only one 
haul was made at each site per visit (as opposed to two presently). 
Concern that the different deployment methodologies may produce 
substantially disparate results has been alleviated by a substantial 
series of comparison haUls made during the present summer for a sister 
project, which indicate strongly that with respect to juvenile striped 
bass the two different deployment methods produce statistically 
indistinguishable results. A preliminary statistical comparison of 
the 'replicate' hauls, however, suggests that catch rates are 
significantly lower (perhaps by about 40%) for the second haul. If 
the latter finding holds the earlier data will have to be adjusted 
downward with respect to the more recent or vice versa, but the 
adjustment will be small (approx. 20%) in comparison to the overall 
variability. The results of the present survey should be directly 
13 
comparable to the Maryland juvenile survey, where replicate tows are 
also made. 
The relatively low 1985 overall mean CPUE marked the end of an 
upward trend in the index over the previous three years (Fig. 1.2). 
While this reversal is disappointing, there is no reason to infer that 
1985 recruitment should be regarded as poor . The mean value for 1985 
is only slightly below the confidence interval for the overall mean 
across years, and the confidence interval about the 1985 mean overlaps 
those of all of the previous three years as well as that for the grand 
mean (Table 1.2). In contrast, all of the years which were ranked 
lower than 1985 (1972, 1973 and 1981) do not have confidence intervals 
overlapping that of the grand mean and may be considered as indicating 
significantly below average r~cruitment. If the data for the earlier 
years is adjusted downward to compensate for the effect of replicate 
hauls the 1985 index will undoubtedly fall within the 'normal' range. 
Beyond the above considerations, there is no question that the 
1985 index was artificially depressed by the drought conditions in the 
Rappahannock. The relatively high catch rates encountered during the 
exploratory sampling above the survey area confirm that displacement 
of the nursery zone occurred, but whether this displacement was 
accompanied by extensive contraction of the nursery ground is not 
determinable from the available data. The very low index recorded is 
in all likelihood not representative of actual relative recruitment, 
but how much higher the value should be is open to question. 
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As has been noted in previous reports, two of the major flaws 
with this index are the high variability (and hence large confidence 
intervals) and limited areal coverage . During the 1985 sampling we 
attempted to reduce the variance by increasing the number of sampling 
periods, but adequate areal coverage will require a massive expansion 
of the number of stations to an extent well beyond present project 
resources. Proper coverage would entail a station pattern which 
started below the downriver extent of the nursery area during flood 
conditions and extended above the upstream limit of juvenile 
distribution during drought years . Available data suggests that this 
would require sampling the entire river systems up to about river mile 
70, rather than the 20-30 mile stretches comprising the 'normal' 
nursery grounds which are presently sampled. Care must be taken to 
interpret the present index as solely a highly relative measure of 
striped bass recruitment, and in no case should proportionality be 
assumed between index v~lyes and actual juvenile abundance. As noted 
above, past experiences ~{th large year classes (i.e. 1970) have shown 
the extent of the nursery area will expand during years of 
exceptionally good recruitment, both areally and with respect to 
salinity regime. 
Efforts to relate juvenile striped bass abundance to 
environmental parameters has met with only very limited success, 
particularly with respect the multiple regression analyses. In 
general, most of the relationships observed appear to be more related 
to local scale distribution and catchability that to actual abundance. 
15 
The lack of robust~ess of the regression models attempting to identify 
climate scale influences on juvenile striped bass abundance is not 
particularly surprising. This survey, like many juvenile abundance 
surveys, has been designed along the long held predication (Hjort 
1914) that the primary environmental influences on fishery year class 
strength occur prior to the juvenile phase. The findings of Goodyear 
(1985) regarding the predictive capabilities of the Maryland index and 
the uniform and moderate delcines in catch rates seen through the 
sampling period during the present study (reflective of decreasing 
catchability with growth and relatively constant and moderate 
mortality) confirm that in the case of Chesapeake Bay striped bass 
populations, major environmental impacts on year class strength 
probably occur during the egg and larval phases. 
16 
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Table 1.1. Summary of 1985 seine collection data. 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg . mph % 
FIRST 
71 3 4 C3 8.5 25.5 0.5 7 0 0 
1 8.8 7 360 5 0 
7 I 3 11 C1 9.3 26.0 0.2 8 270 10 0 
3 9.7 1 270 10 0 
7 I 5 0 ~27 8.8 25.0 2.9 8 225 10 100 
a 9. 1 8 225 10 100 
7 I 5 0 J36 9.8 25.0 l. 2 8 180 10 100 
1 10.3 8 180 5 100 
71 5 2 J46 12.0 26.5 0.0 1 0 100 
2 12.3 1 0 100 
7 I 5 0 J57 13.8 27.2 0.0 1 180 5 50 
0 14.1 1 180 5 50 
71 8 0 R24 9.1 26.5 5.6 7 360 5 10 
0 9.5 7 360 5 10 
71 8 0 R28 10.5 29.5 6. 1 7 360 5 10 
0 10.9 7 360 5 10 
71 8 7 R37 11.9 30.2 3.9 7 225 10 10 
0 12.3 7 225 10 10 
71 8 4 RSO 13.9 28 . 5 1.1 7 270 15 25 
3 14.5 7 270 15 25 
71 8 8 R44 14 .8 29.5 1.2 1 225 20 50 
3 15.2 1 225 20 50 
71 9 5 M33 10 . 1 26.5 2.8 7 315 5 25 
1 10.5 7 315 5 25 
71 9 4 M44 11.5 25.0 0.0 7 315 5 50 
4 11.8 7 315 5 50 
7 I 9 8 M47 12.8 29.5 0.0 1 315 15 50 
0 13.1 1 315 15 50 
71 9 2 M41 13.7 27.5 0.0 1 270 10 50 
1 14 .1 1 270 10 50 
7110 8 PSI 11.7 27.5 0.0 7 315 15 100 
0 12.0 7 315 15 100 
7110 4 P42 12.8 27.0 0.5 7 315 5 75 
0 13.2 7 315 5 75 
7110 15 P44 13.8 27.5 0. 1 7 315 5 75 
23 14.1 7 315 5 75 
SUBTOTAL 
N 5 124 18 36 18 18 36 33 36 36 
MEAN** 3.44 11.8 27.2 1.45 7.7 294 8.3 48.9 
MIN 0 8.5 25 . 0 0.0 0 0 
MAX 23 15.2 30.2 6.1 20 100 
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Table 1.1. 
Sampling 
Period 
SECOND 
N 
MEAN** 
MIN 
MAX 
(cont.) 
No . 
Date Striped 
Bass 
7/22 6 
1 
7/22 0 
0 
7/22 23 
14 
7/24 1 
0 
7/24 1 
0 
7/24 15 
6 
7/25 2 
0 
7/25 8 
7 
7/25 4 
2 
7/25 1 
0 
7/26 0 
0 
7/26 4 
1 
7/26 3 
1 
7/30 0 
0 
7/30 0 
0 
7/30 0 
1 
7/30 0 
0 
7/30 0 
0 
5 100 
2. 78 
0 
23 
Temp, Samp. 
Sta. Time deg. 
EST c 
J36 8.9 27 . 5 
9.3 
C3 10.7 29.5 
11.0 
C1 11.3 31.8 
11 .8 
J27 10.0 27 .0 
10 .3 
J46 12 . 2 28 .0 
12.6 
J57 13 .6 29 .5 
14.0 
M33 9.6 28 .0 
10 .3 
M44 12.8 27.5 
13 .3 
M47 14.0 26 .0 
l4 .3 
M41 15.0 27 . 2 
15 .4 
P42 14.8 29.0 
15.2 
P44 12.3 28 .0 
12.9 
PSI 14.1 28.8 
l5 . 5 
R28 7.5 25 .0 
7.8 
R37 8.7 28 . 5 
9.2 
R44 10.0 28 . 2 
10.6 
R50 11.3 28.8 
11 .8 
R24 14.0 29 . 5 
14.4 
18 36 18 
11 .8 28 . 2 
7. 5 25 .0 
15.5 31.8 
20 
Sal. Tide Wind Wind Cloud 
ppt. Stage Dir. Vel. Cover 
* 
3. 1 7 
7 
0.8 8 
8 
2.0 1 
1 
3.1 7 
7 
0.0 7 
7 
0.0 7 
7 
6. 5 7 
7 
0.3 7 
7 
0.0 1 
1 
0.9 2 
2 
1.7 7 
7 
0.4 7 
7 
0.2 8 
1 
12 .8 8 
1 
7.5 1 
1 
4.3 1 
1 
3. 2 1 
1 
15 . 2 2 
2 
18 36 
3. 46 8.1 
0.0 
15 . 2 
deg . mph % 
315 15 90 
315 15 90 
315 15 50 
315 15 50 
315 15 75 
315 15 75 
45 20 75 
45 20 75 
45 20 75 
45 20 75 
45 20 50 
45 20 50 
150 15 50 
150 15 75 
180 15 100 
180 15 100 
150 20 100 
150 20 100 
180 15 100 
180 15 100 
270 15 50 
270 15 50 
270 15 50 
270 15 50 
270 10 50 
270 10 50 
0 100 
0 100 
45 5 50 
45 5 50 
360 5 50 
360 5 50 
115 10 75 
115 10 75 
135 10 50 
135 10 50 
34 36 36 
8 13.3 69.6 
0 50 
20 100 
Table 1.1. (cont.) 
No . Samp . Sampling Temp . Sal. Tide Wind Wind Cloud 
Period Date St r ipeg St a. Time deg . ppt. Stage Dir . Vel . Cover 
Bass EST c * deg. mph % 
THIRD 
8/14 1 J27 13 .3 32 . 5 6.4 7 225 12 50 
1 13.7 7 225 12 50 
8/14 1 J36 14.2 32.5 3.4 7 270 15 50 
0 14 . 7 7 270 15 50 
8/14 11 C1 15 . 5 33 . 5 2.0 7 270 10 50 
16 15.8 7 270 10 50 
8/14 4 C3 16 .2 29 .8 1.8 7 0 50 
0 16.6 7 0 50 
8/15 0 J46 7.3 27.5 0.3 7 0 0 
2 7. 7 7 0 0 
8/15 1 J57 8.8 27 . 7 0. 1 7 270 15 0 
0 9.1 7 270 15 0 
8/16 0 P42 7. 5 28.2 1.2 7 25 
0 7.9 7 25 
8/16 2 P44 8.4 28.8 0.3 7 270 10 10 
1 8.7 7 270 10 10 
8/16 1 P51 9.3 29 .0 0. 1 1 270 10 10 
0 9.8 1 270 10 10 
8/19 2 M33 8.5 26 .0 4.7 7 45 5 100 
1 9.1 7 45 5 100 
8/19 13 M44 10.0 26.0 0.5 8 295 10 100 
0 10.4 1 295 10 100 
8/19 1 M47 10.7 26.0 0.0 1 315 5 100 
1 11.2 1 315 5 106 
8/19 1 M41 12 .0 26.8 1.5 1 315 5 70 
1 12.3 1 315 5 70 
8/20 0 R37 9.2 26 .0 6.9 7 45 10 95 
1 9.5 7 45 10 95 
8/20 1 R50 10 .8 27.0 2.5 7 45 5 50 
0 11.2 7 45 5 50 
8/20 1 R44 11.9 29.1 4.1 7 45 5 50 
0 12.3 7 45 5 50 
8/20 0 R28 13 .8 28.9 12 .3 3 45 10 50 
0 14 . 2 3 45 10 50 
8/20 0 R24 15 .3 29.5 13 .8 3 45 15 100 
0 15 . 7 3 45 15 100 
SUBTOTAL 
N 5 64 18 36 18 18 36 30 36 36 
MEAN** 1. 78 11.5 28.6 3.44 7. 4 336 7.9 53 .3 
MIN 0 7.3 26 .0 0.0 0 0 
MAX 16 16 .6 33.5 13 .8 15 100 
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Table 1.1. (cont . ) 
Sampling No. Samp . Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg . ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
FOURTH 
9/ 3 0 J36 8.0 25. 2 0.2 7 315 10 0 
0 8 .4 7 315 10 0 
9/ 3 1 C3 9.4 27 .1 0.1 7 0 0 
1 9.8 8 0 0 
9/ 3 1 C1 10 . 1 28 .0 0.1 1 315 10 0 
1 10 .4 1 315 10 0 
9/ 4 2 J27 7.8 27 .8 1.0 7 225 0 0 
0 8. 2 7 225 5 0 
9/ 4 0 J46 9.3 28 .0 0.1 7 0 0 
1 9.6 7 0 0 
9/ 4 1 J57 10 .6 28 .2 0.0 7 225 10 0 
0 11.0 7 225 10 0 
9/ 5 9 M33 . 8 .0 27 .0 0.9 7 0 0 
1 8.3 7 0 0 
9/ 5 4 M44 9.3 27 .3 0.0 7 0 0 
3 9. 7 7 0 0 
9/ 5 1 M47 10.1 28 . 2 0.0 7 0 0 
0 . 10 . 5 7 0 0 
9/ 5 7 M41 11.2 29 . 2 0.0 1 225 5 0 
0 11 . 5 1 225 5 0 
9/ 6 0 P42 9.7 28 . 5 0.0 7 0 0 
0 10.0 7 0 0 
9/ 6 0 P44 10 . 5 29 . 2 0.0 7 225 5 0 
0 10.9 7 225 5 0 
9/ 6 0 PSI 11.5 29.5 0.0 8 225 5 0 
1 11.9 1 225 5 0 
9/ 9 0 R28 8.9 29 .0 12.9 5 315 5 0 
0 9. 2 5 315 5 0 
9/ 9 0 R37 10 .0 29 . 5 8.6 5 270 10 0 
0 10.3 5 270 10 0 
9/ 9 0 R51 11.7 30 . 5 1.5 5 0 0 
0 12.0 5 0 0 
9/ 9 0 R44 12 .8 32 . 5 3. 5 7 225 10 0 
0 13.2 7 225 10 0 
SUBTOTAL 
N 5 34 17 34 17 17 34 20 34 34 
MEAN** 1.00 10.1 28.5 1. 70 7.0 304 4.4 0.0 
MIN 0 7.8 25.2 0.0 0 0 
MAX 9 13.2 32 . 5 12.9 10 0 
22 
Table 1.1. (cont.) 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta . Time deg . ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
TOTAL 
N 20 322 71 142 71 71 142 127 142 142 
MEAN** 2.27 11.3 28.1 2.52 7.6 314 8.6 42 .9 
MIN 0 7.3 25 .0 0.0 0 0 
MAX 23 16 .6 33 . 5 15.2 20 100 
*Tide Stage: 1. Early flood, 2. Max . flood, 3. Late flood, 4. High slack, 
5. Early ebb, 6. Max . ebb, 7. Late ebb, 8. Low slack 
** Mean Tide Stage and Wind Dir . were calculated trigonometrically. 
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Table 1.2. Catch of young-of-year striped bass per seine haul 
in primary nursery area smmarized by year (adjusted 
mean = retransformed mean of ln(x+1) * 2.28, the 
ratio of the overall arithmetic and geometric means 
thru 1984) . 
Year Total ~ean Std . Adjust. c. I. N 
ln(x+1)' Dev . Mean (± 2 SE) 
1967 219 1.11 0.993 4.61 2.97-6.77 53 
1968 218 0.96 0.906 3.70 2. 50-5.19 66 
1969 219 0.82 0.908 2.91 1. 94-4.11 77 
1970 469 1.34 1.115 6.42 4.47-8.93 77 
1971 185 0.81 0.847 2.83 1.95-3.90 80 
1972 103 0.42 0. 588 1.19 0.83-1.59 116 
1973 139 0. 53 0. 790 1. 59 0.98-2.32 84 
1980 229 0.75 0.901 2.54 1. 70-3.56 89 
1981 165 0. 52 0. 691 1. 57 1.10-2.09 116 
1982 324 0.78 0.968 2. 71 1.86-3.75 106 
1983 300 0. 93 0.832 3.48 2.60-4.51 102 
1984 464* 1.07 1.009 4.36 3.18-5.80 106 
1985 322 0. 72 0.859 2.41 1. 78-3 . 14 142 
Overall 3356 0.80 0.902 2.78 2.52-3.05 1214 
* adjusted figure (see 1984 report) 
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Table 1.3. Catch of young-of-year striped bass per seine haul in the primary nursery area .summarized by sampling 
month. 
1985 All Years Combined 
Month Total Mean Std. Adjust. c .I. N Total Mean Std. Adjust. c .I. N 
ln(x+l ). Dev. .Mean (± 2 SE) ln(x+l) Dev .. ..:Me.an (± 2 SE) 
July 224 0.91 0.958 3.36 2.22 -4.79 72 1626 l. 05 0.988 4.25 3.65-4.93 408 N 1st 124 . 1. 03 0.954 4.12 2.38 -6 .52 36 U1 
2nd 100 0.78 0.958 2.69 1.33-4.56 36 
August (3rd) 64 0.63 0.755 l. 99 1.04-3.21 36 977 0.80 0.867 2.79 2.35-3.28 357 
Sept. (4th) 34 0.43 0.635 I. 23 0.55-2.09 34 753 0.56 0. 777 I. 72 1.44-2.02 449 
Overall 322 0.72 0.859 2.41 1.78-3.14 142 3356 0.80 0.902 2.78 2.52-3.05 1214 
Table 1.4. Catch of young -of -year striped bass per seine hau l in the primary nursery area summarized by drainage 
and river. 
1985 All Years Combined 
Drain ag e Tota l Mean Std . Adjust. c 0 I. N Total Mean Std . Adjust. c 0 I. N 
River ln(x+1) Dev . Mean (± 2 SE) l n(x+1) Dev. Mean (± 2 SE) 
James 136 0.83 0. 914 2.94 1.73-4.51 48 1426 0.85 1.026 3.05 2.53 -3 .63 395 
N James 45 0.56 0.691 l. 72 0.85 - 2.83 32 560 0.61 OJ 3:S4 1.91 1.-49-2.37 269 ()) 
Chickahom. 91 l. 36 1.087 6.60 2.88 -1 3.2 16 866 l. 37 1.168 o:6:S -4 .97-8 . 72 126 
York 157 . 0 0 92 0 .866 3.42 2. 25 -4.91 56 1059 0.82 0.82 7 2.88 2. 48 -3 .3 1 430 
Mattaponi 93 1. 06 0. 77B 4.32 2. 74 -6.42 32 53 2 0.78 0. 771 2.68 2.22-3 .19 252 
Pamunkey 64 0.72 0 .952 2.41 0. 90-4 .64 24 527 0.87 0.900 3.17 2.48 -3.96 178 
Rappahannock 29 0.30 0 .617 0.80 0 . 24-1.48 38 871 0.72 0.84.2 .2. 41 2.03-2.83 389 
Overall 322 0.72 0.859 2.4 1 1.78-3.14 142 3356 0.80 0. 902 ·2. 78 L52 -3.05 121 4 
Table 1.5 . Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by salinity. 
1985 All Years Combined 
Salinity Total Mean Std. Adjust . c. I. N Total Mean Std. Adjust. c. I. N 
( ppt.) ln(x+1) Dev . Mean (± 2 SE) ln(x+1) Dev. Mean (± 2 SE) 
0-4 .9 317 0.84 0 .885 3.01 2. 22-3.95 118 2952 0 .87 0.917 3.14 2.83 -3. 47 981 
N 5-9.9 5 0 . 23 0.385 0. 58 0.05-1.24 14 301 0.57 0.832 1.75 1. 22- 2.36 138 
-....J 10-14.9 0 0.00 0. 000 0.00 0.00-0 . 00 8 77 0. 4.2 . 0. 647 1.19 0.70 -1.76 7l 
15-19 .9 0 0.00 0. 00 2 2 0.11 0.260 0.26 -0.09-0 .65 13 
Overall 322 0. 72 0.859 2. 41 1.78-3 . 14 14 2 3332 0.80 0.902 2.78 2. 53- 3. 05 1203 
Table 1.6. Catch of young -of-year striped bass per seine haul i n the primary nursery area summarized by water 
temperature . 
1985 All Years Combined 
Temp. Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. N (deg. C) ln(x+1) Dev. Mea n (± 2 SE) ln (x+1) Dev. Mean (± 2 SE) 
N 15-19 . 9 79 1. 01 0_908 . 4. 00 2_05-6.82 24 
CP 20-24.9 335 0.55 0_]41 l-67 1. 30-2 .08 227 
25 - 29.9 248 0.68 0 .800 2.22 1.63-2.91 128 1941 0 .83 0.904 2.97 2.62 -3.35 676 
30-34.9 74 1.10 1. 257 4.55 1.21 -1 1.1 14 888 l. 01 1."005 3.99 3.19 -4. 91 216 
Overall 322 0.72 0.859 2. 41 1.78-3 . 14 142 3243 0.81 0.906 2.87 2.60-3 . 15 11 42 
-. 
Table 1.7. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by .tidal stage . 
1985 All Years Combined 
Month Total Mean Std. Adju st. c. I. N Total Mean Std. Adjust. c. I. N 
ln(x+1) Dev. Mean (± 2 SE) ln(x+1) Dev. Mean (± 2 SE) 
Early Flood 88 0.81 0.845 2.85 1. 58-4.54 35 756 0.86 0.942 3.08 2.47-3.77 245 
N Max. Flood 1 0. 17 0.347 0. 45 -0.36-1.55 4 246 0.66 0.825 2. 12 1. 51-2 . 83 122 
\.0 Late Flood 0 0.00 0.000 0. 00 0.00-0.00 4 383 0.68 0.902 2.21 1. 58-2 . 93 146 
High Slack 161 0.74 0.964 2.52 1.43-3 . 93 56 
Early Ebb 0 0.00 0. 000 0.00 0.00-0.00 6 350 0.79 0 .876 2.74 2. 04 -3.56 135 
Ma x. Ebb 203 0.79 0.921 2.74 1.80-3 . 90 79 
Late Ebb 204 0.81 0.874 2.84 1.94-3.94 81 1009 0.88 0.888 3.21 2 :70-3 . 7..5 336 
Low Slack 29 0.66 0. 992 2.12 0.20-5.53 12 248 0. 77 0.910 2. 64 1.80-3.65 95 
Overall 322 0. 72 0.859 2. 41 1.78-3.14 142 3356 0.80 0.902 2.78 2.52-3.05 1214 
Table 1.8 . Catch of young-of -year striped bass per seine haul in the pr imary nursery area summarized by wind 
ve locity. 
1985 All Years Combined 
Wi nd 
Velocity Total Mean Std. Adjust . c. I. N Total Mean ·std. Adjust. c. I. N 
(mph) ln(x+1 ) Dev. Mean (± 2 SE) ln(x+1) J)ev. _Mean (± 2 SE) 
0-4 35 0.61 0 . .698 1. 92 0.90-3.27 25 1045 0.70 -Od-836 _2 . .33 1.99-2.69 487 
w 5-9 78 0.63 O:EOB 2.00 1.03-3.24 40 1189 0.83 1L963 2.93 2.43-3.49 366 0 10-14 78 0 . 63 0. 850 1. 98 0.97-3.32 39 516 0.83 - 0.909 2.99 2.33-3.76 180 
15-19 92 0.92 1. 004 3.42 1.62-6.01 28 413 0.89 0.947 3.26 2.40-4.28 126 
20-24 39 - 1. 20 0.936 5.28 1.91-11.4 10 123 1. 21 0.863 5.34 3.36-8.00 33 
25-29 4 0.35 0.580 0 .94 -0.27 - 2.90 6 
Overall 322 0 . 72 0 .859 2.41 1.78-3.14 142 3290 0.79 0.903 2.75 2.50-3.03 1198 
', -, 
Table 1. 9. Catch of young-of-year striped bass per seine haul in the primary nursery area summarized by wind 
direction. 
1985 All Years Combined 
Direction 
From Total Mean Std . Adjust. c .1. N Total Mean Std . Adjust. c. I. N (degrees) ln(x+1 ) Dev. Mean J± 2 SE) . . l n(x+1) Dev. Mean _(.± 2 SE) 
NE (23-67) 29 0.50 0.747 1.47 0.41-2.96 20 382 0.66 0.814 2.12 1.64-2.66 198 
w E (68-112) 70 0.51 0.804 l. 50 o.7o~- 2 . 53 45 ,__. 
SE (113-157) 7 0.43 0. 636 1.21 -0 .06-3.19 8 238 0 . 67 0.911 2 . 19 1.43-3.11 95 
s (158 -202) 17 0. 71 0.934 2.35 0.11-6.68 8 206 0.97 0.885 3 . 72 2. 59-5.13 71 
sw (203-247) 31 0.58 0.788 1.80 0.59-3.52 20 754 1. 05 1.095 4. 24 3. 19 - 5. 49 155 
w (248-292) 66 0.93 0.847 3.48 1. 79-5.86 24 293 1.12 0.998 4.74 3. 22 -6.68 67 
NW (293-337) 135 1.10 1. 086 4.57 2. 33-7 . 90 30 513 0.95 0.891 3.64 2.86- 4.54 160 
N (338-22) 2 0.20 0.338 0.50 -0.13-1.31 7 327 0.78 0.903 2.71 1.95 -3.61 119 
CALM 35 0.61 0.698 1. 92 0.90-3.27 25 507 0.63 0. 772 1. 98 1.61-2.39 288 
Overall 322 0.72 0.859 2. 41 1.78-3 . 14 142 3290 0.79 0.903 2.76 2.50-3 .03 1198 
Table 1.10. Catch of young-of-year striped bass per seine ·haul in the primary nursery area summarized by percent 
cloud cover. 
1985 Al l Years Combined 
Cloud 
Cover Total Mean Std. Adjust. c. I. N Total Mean Std. Adjust. c. I. N (%) ln(x+1) Dev . Mean (± 2 SE) l n(x+1) .Dev. Mean (± 2 SE) 
w 0-19 67 0 . 52 0.697 l. 57 0.89-2 .39 52 1054 0.76 O.ET! Z..:SE 2.17-3.02 403 
N 20-39 13 0.91 0.800 3 . 40 0.68-8 . 64 6 304 0.80 0 .888 - 2.78 2.00-3.70 113 
40 -59 99 0.78 0 .883 2. 71 1. 50-4.29 41 403 0.65 0.862 2.10 1.58-2.70 183 
60 -79 83 1.08 l. 259 4.44 1.23 -10.6 15 484 0.85 0.935 3.04 2.30 -3.91 154 
80-100 60 0 . 77 0.822 2.64 1.32 -4.43 28 1036 0.90 0.925 1.33 2.80-3.92 341 
Overall 322 0.72 0.859 2.41 1. 78 -3.14 142 3281 0.80 0.900 2.78 2.52-3.05 1194 
' 
'\ 
' ·...;: .., 
Table 1.11. Catch of young-of-year striped bass per seine haul in the primary ~ursery area summarized by time of 
sampling . 
1985 All Years Combined 
Time 
(hrs) Total Mean Std. Adjust . c. I. N Tota] _ Mean St.d. Adjust. c. I. N 
(EST) ln( x+ 1) Dev. Mean (± 2 SE) l n(x+1) D.ev. Mean (± 2 SE) 
w 
6-8.9 31 0 . 59 0. 714 1.84 0.76-3.31 22 287 0.73 0.818 2.47 1.85-3 . 19 135 
w 9-11.9 114 0. 58 0. 775 1.80 1.10-2 . 65 67 1482 0 . 73 0.862 2. 44 2.12-2.77 627 
12-14 .9 141 0. 95 0. 962 3 . 61 2.11-5 . 62 43 1473 0.91 0. 971 3.36 2.84-3 . 92 419 
15-17 .9 36 0 . 97 1.068 3.73 0.78-9.54 10 113 1.00 0.953 3 .63 2.01-5.87 32 
18-20.9 1 0.69 2.28 1 
Overall 322 0.72 0.859 2.41 1.78-3 . 14 142 3356 0.80 0.902 2.78 2. 52-3.05 1214 
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• 
Figure 1.1 1985 juvenile str iped bass seine survey sampling locations . 
Numeric portion of station designations indicate river mile 
from mouth. 
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Figure 1.2 Adjusted average catch per seine haul of young-of-the-year striped bass 
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bass by station in the James River in 1985. 
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Figure 1.7 Average catch per seine haul .of young-of-the-year striped 
bass by station in the Pamunkey River in 1985. 
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bass by station in the Rappahannock River in 1985. 
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PREFACE 
The research reported herein (and i~ the 1982 and 1983 annual reports) 
is directly related to Priority III stated in the "Action Plan" (p. 15) of 
the Emergency Striped Bass Study (Anadromous Fish Conservation Act 
Amendment, Public Law 96-118). The amendment was the result of a decline in 
striped bass landings from Maine to North Carolina since the mid-1970's. 
The objectives addressed herein were: 
1. Characterize the composition of striped bass in Virginia's inshore 
fisheries in the Rappahannock River. 
2. Cooperate in a multi -s tate development of a program to monitor striped 
bass stocks in the United States. 
Our data, in conjunction with those of other states investigating 
coastal stocks of striped bass, will contribute to the general knowledge 
necessary for evaluation of rational management alternatives, both in 
Virginia waters and coastal waters of the eastern United States. 
i i i 
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SUMMARY 
1. A total of 1,648 striped bass was sampled from Virginia 's Rappahannock 
River commercial fisherie$ between September 1984 and November 1985. 
2. Age 2 fish accounted for 53% of the males in the 1984 Rappahannock River 
Fall pound net fishery. Age 2 was the modal age in the gill net fishery 
and, with the inclusion of age 1 fish , accounted for 97% of striped ba ss 
in the 1984 fall gill net fishery. 
3. Males age ~ 3 dominated all fisheries sampled during the 1984 -85 
sampling period . · · 
4. Markets in the Fall of 1984 were divided among New York , Pennsylvania, 
Maryland, Virginia and local markets. Because of restrictions, the New 
York portion of the market dropped to 5% of the striped bass shipped 
from Virginia. 
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INTRODUCTION 
A dramatic decrease in commercial landings of striped bass in Virginia 
has occurred since 1974 (Fig. 2.1). For the years 1978 through 1981, 
commercial landings in Virginia averaged ~bout 203 metric tons (MT). In 
1982 and 1983 landings averaged 70.4 MT. The decline in Virginia's striped 
bass landings (Fig. 2.1) is q typical example of the general situation from 
Maine to North Carolina. Berggren and Lieberman (1978), from a 
morphological study, concl~ded that the Chesapeake stock was the major 
contributor (90.8%) to the coastal striped bass fisheries, and the Hudson 
and Roanoke stocks were minor contributors. However, the exceptionally 
strong 1970 year class constituted 40% of their total sample; this "super" 
year class was also the major contributor to the high Virginia landings in 
1972, 1973 and 1974 (Fig. 2.1). Van Winkle et al. (in press) reanalyzed 
Berggren and Lieberman's data and concluded that stock contributions to the 
coastal striped bass fishery were highly variable. Very strong year classes 
in Chesapeake Bay could lead to Berggren and Lieberman's conclusion. At 
other times, the relative abundance of the Hudson stock in the coastal 
fishery could be high, e.g., Van Winkle et al. (in press). They estimated 
that the Hudson stock constituted between 40% to 50% of the striped bass 
caught in the Atlantic coastal fishery in 1975. Regardless of the exact 
proportion, striped bass production in Chesapeake Bay undoubtedly influences 
the degree of success attained by the coastal commercial and sports 
fisheries. Age and size data, as obtained in this study, are used to detect 
changes in stock composition by comparison to existing data bases. 
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METHODS 
Samples of striped bass were obtained from gill net and pound net 
catches in the Rappahannock River, at present, the only site of a major 
striped ba ss fishery in Virgi nia. Buyers and fishermen were telephoned 
daily during the prime month s of the season and two to three times a week at 
other times to ascertain the availability of striped bass. When fish were 
available, our samples of striped pass compriseq the entire daily catch 
because landings were always low. 
For k length s, weights, and sc~les were obtained from striped bass at 
the sampling sites. Len~th s were measured to the nearest millimeter and 
weights to 0.1 lb . · Scales were removed from the area just above the lateral 
line midway between the insertion of the first dor sal fin and the origin of 
the second (see Merriman 1941) . 
Scales were collected, and prepared for reading, by employing the 
method described by Merriman (1941) except that an acetate sheet replaced a 
glass slide and acetone . All scales were aged using the microcomputer 
program of Frie (1982) , as modified for a sonic digitizer-microcomputer 
complex. 
Year classes, other than the 0 year class, were considered to be a year 
older on 1 July because scale annuli form between April and June in Virginia 
waters (Grant 1974) . This aging s~heme di ffers from that used in Maryland 
and North Carolina (Harris and Burps 1982) where age is incremented on 1 
January. Thu s, the same year class is designated a year older in Maryland 
and North Carolina six months before age designations are equalized for all 
three states. 
2 
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Striped bass fisheries were differentiated by season and gear. In 
addition, each sex was divided into two age categories, fish ~ age 3 (1981 
year class and younger until 1 July 1985, the 1982 year class and younger 
thereafter), and~ age 4 (1980 year class and older until 1 July 1985, the 
1981 year class and older thereafter) . The rationale of this dichotomy is 
that most fish~ age 3 have traditionally contributed the largest numbers to 
the Virginia landings and these ages do not fully participate in a coastal 
migration. Gill net mesh sizes, and for all gear, total catch and market 
destination, were recorded, whenever possible. 
The Atlantic States Marine Fisheries Commission interstate management 
plan for striped bass, as amended in October 1985, calls for the protection 
of young females. Specifically, females of the 1982 year class, and 
following year classes, are to be protected from fishing mortality until at 
least 95% have had the opportunity to reproduce at least once. Thus, size-
at-age and growth rate data are needed if management measures, other than a 
total moratorium, are to accomplish this objective. 
Herein, growth in length and weight is presented in terms of the 
absolute increment, the relative growth, and the instantaneous rate of 
growth. The latter two measurements are used mostly with weight, and in 
addition, the instantaneous measurement (exponential model) is used for 
relatively short time periods because growth rates change throughout the 
life of a fish. The instantaneous rate is defined as the relationship 
-Gt Wt = W0e 
where Wt = weight of individual fish at time t, W0 = weight of individual 
fi sh at a previous time, and G = growth rate. Herein the mean values Wt and 
W0 were used. It follows that 
3 
and at t 1 
RESULTS 
Sampling Statistics 
A total of 1,648 striped pGss was sampled between September 1984 and 
November 1985 in tre Rappahannock River (Table 2. 1): seven hundred and 
fi fty-e ight specimens (46%) were t~ken from gill net catches, 890 (54%) from 
pound net s. Regulations imposed by the Virginia Marine Resources Commission 
(VMRC) have reduced the number of striped bass available for sampling. In 
1985 , the spawning reaches of the James, Pamunkey, Mattaponi, and 
Rappahannock rivers were closed to the taking of striped bass from 1 April 
through 31 May . 
Based on season and gear in the 1984 -85 fishing season, there were 
seven striped bass fisheries in the Rappahannock River (Table 2.1) . 
However, the winter fishery , wh i ch primarily catches males, was very 
limited: gill nets were fished for only 14 days and a single pound net wa s 
fished twice weekly in tre first half of January. 
The catches of striped ba ss ~ age 3 were dominated by males (Table 
2. 2). As in 1984 (Loesch and Kriete 1984), but unlike the findings in 1982 
(Loesch and Kriete 1982) and in 1983 (Loesch and Kriete 1983), there was no 
st ati stical evidence to indicate that sex ratio wa s gear dependent (Table 
2.3). This result i s influenced by the absence of a winter gill net fishery 
in 1984 , and the limited winte r fishery in 1985. 
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Females ~ age 4 constituted 77% of the striped bass sampled (Table 
2.2), but the data are too few for reliable analyses. 
Size Analysis 
Mean lengths and weights for year classes in each of the fisheries 
(Tables 2.4 and 2.5) give insight into the length frequencies in the 
fisheries when replications are adequate. Length and weight data from gill 
net catches, however, must be used cautiously with respect to mean size-at-
age in the populatior because gill n~t~ are selective for some optimum size, 
and the disparity betwe~n the actual and observed mean size-at-age can be 
large. Also, a variety of gill net mesh sizes were used in the Rappahannock 
River, but the size-specific effort and the selection curves are unknown. 
It is evident that striped bass mean size-at-age values from gill net 
captures exceeded the mean estimates obtained from pound nets (Tables 2.4 
and 2.5). 
Between 23 October 1984 and 20 October 1985 (362 days), both females 
and males of the 1983 year class had an average growth in fork length of 
approximately 98 mm (Table 2.6) and an average weight increment of 0.6 kg 
(Table 2.6). Because the ipitial average weight of females and males of the 
1983 year class were very similar, the relative and instantaneous rates of 
growth in weight were, for all practical purposes, identical. In the same 
362-day period, the 1982 year class averaged length and weight increments of 
79 mm and 0.6 kg for females, and 88 mm and 0.6 kg for males (Tables 2.4 and 
2.5). The younger 1983 year class had greater absolute, relative and 
instantaneous growth in length than the 1982 year class. Although the 
absolute weight increment averaged 0.6 kg for both year classes, the 
relative and instantaneous rates of growth were less for the 1982 year cla ss 
5 
because its average weight in October 1984 was greater. Similarly, within 
the 1982 year class, females were larger than males and exhibited somewhat 
less growth. 
Fall Fisheries: 1984 
The 1982 year class (age 2) of striped bqss ~as the modal group in the 
I 
1984 Fall pound net fishery and a~~94~ted for 76% of the fishery, (Fig. 
2.2). Males of the 1982 year cla~s (age 2) domin~ted the collections (53%). 
The paucity of old~r fis~ in thq ~ill fishery is due to the lotation of 
pound nets. Presently, the most productive pound nets, with respect to 
' . . 
striped bass catches, are located in lower salinity waters and availability 
of large striped bass in this area is mostly limited to Spring when spawning 
occurs. 
As in the Fall pound net fishery, age 2 striped bass were the modal 
group in the Fall gill net fishery, and with age 1 fish (1983 year class), 
composed 97% of this fishery (Fig. 2.3). This phenomenon is due almost 
entirely to the selective nature of gill nets and opportunistic fishing 
(directed) by the fishermen. Typical of Fall collections, males exhibited 
greater representation (59%) than females in the gill net samples. 
Winter Fisheries: 1985 
Unlike the Fall fisheries, the 1983 year class was the modal group in 
the Winter pound net fishery; however, data are few because of the limited 
nature of this fishery due to severe cold and ice. · The gill net fishery was 
similarly curtailed but the 1982 year class was the modal group. 
6 
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Spring Fisheries: 1985 
The majority of samples from the Spring fisheries were collected during 
the period, mid-February through March. This artificial curtailment of 
sampling resulted from a regulation by VMRC which closed the designated 
striped bass spawning areas to fishing. This eliminated the possibility of 
sampling these productive areas in April and May and is reflected in the 
sampling results. 
The 1982 year class (age 2) was the modql age group in both the pound 
net and gill net fisheries i~ : Spripg 1985 (Figs. 2.4 and 2.5). Males of the 
1982 year class (age 2) were strongly represented in both fisheries, 
accounting for 56% and 58% of 'the pound net and gill net samples, 
respectively. These results, together with the lack of older fish, are 
typical of the early spawning run; precocious males precede older fish, 
particularly females, to the spawning grounds. Only three females age~ 4 
were sampled. 
Fall Fishery: 1985 
The pound net fishery was the only active fishery in Fall 1985. 
The 1983 year class (age 2) was the modal age group, representing 69% 
of the fishery sampled (Fig. 2.6) . This strong representation by age 2 fish 
is unusual in light of the VMRC regulation change which increased the 
minimum sizes from 14 inches, to 18 inches, total length. 
The 1985 Fall pound net fishery collections were again dominated by 
males (60%), as they were in 1984 and in previous years. 
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Market Destinations and Net Mesh Sizes Employed 
The 1984 -85 market destinations of striped bass landed in Virginia are 
given in Table 2.7. The market destinations as well as the mesh sizes 
employed in the fisheries are the same as in t~e 1982-1984 reports (Loesch 
and Kriete 1982, 1983, 1984)~ As in previous years numerous striped bass 
which were caught in the Rappahannock River in 1984-85 were sold to local 
retailers; the larger fish (~ 61cm) were shipped to New York and other 
markets catering to the restaurant trade. The quantity of fish sold locally 
could not be verified due to the sporadic nature of these markets. 
Mesh sizes in the Rappahannock River -ranged from 79- to 203-mm 
stretched mesh with the smaller sizes employed during the white perch 
fishery. As water temperature~ begin to rise, mesh sizes are changed to 
target American shad and larger striped bass. 
All pound nets are constructed of 51-mm stretched mesh in the pound 
head 6r entrapment portion of the net. 
CONCLUSIONS 
General Comments 
Female and male striped bass ages 1 and 2 are segregated on a seasonal 
basis. The proportion of females in the 1982-83, 1983-84, and 1984-85 Fall 
pound net fisheries was relatively strong compared to their presence in the 
Spring fisheries (Loesch and Kriete 1983 and 1984; Fig. 2.2 and 2.6 herein). 
We previously documented the relatively strong presence of age 2 females in 
the coastal waters of Virginia in the Spring (Loesch and Kriete 1982, 1983). 
These findings support previous st~dies that indicated most age 2 females 
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are in coastal waters in the Spring and, therefore , do not participate in 
the spawning runs. 
Merriman (1941) concluded from an examination of striped bass from Long 
Island and New England waters that many yo~ng males remained in Chesapeake 
Bay to spawn while a large proportion of the females of their respective 
cohorts migrated no r th. Schaefer (1968) reached the same conclusion from an 
investigation of the sex and size composition of striped bass in Long Island 
surf waters. 
Year -class strength appears to influence the degree of coastal 
migration by young striped bass. Raney (1952) cited several investigations 
that indicated that the proportion of age 2 striped bass in northern waters 
measurably increased when the respective year classes in Chesapeake Bay were 
large . Kriete et al. (1978), based on mark-recapture studies in the late 
1960 ' s and early 1970's, concluded that the percentage of young striped ba ss 
tagged in Chesapeake Bay tributaries and subsequently recovered outside the 
Bay was related to year-class strength . 
RECOMMENDATIONS 
Intensive mark-recapture studies of striped bass are needed . The 
studies should be conducted for at least 5 to 6 years to en sure that several 
young year classes (age 2 and 3) are included. A mark-recapture study wa s 
conducted in Virginia estuaries in the past (Kriete et al. 1978; Grant et 
al. 1970; and Grant and Joseph 1969); however, those studies were stream 
oriented. The origin and destination of young striped ba ss in Virginia' s 
ocean- s ide waters, and the migratory behavior and exploitation beyond 
Virginia waters was not studied. 
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The present time is well suited for a mark-recapture study because VMRC 
fi shing regulations have closed the spring and coastal striped bass 
fisheries. The closures ensure a high degree of fish escapement not 
possible when the fisheries are operating. Com~ercial fishermen would be 
hired for both the mark and recapture operations i~ Virginia waters, and a 
reward offered for tag returns from other captures . 
A mark-recapture study woulq provide additional estimates of striped 
bass population parameters {e.g. qbsolute abundance, exploitation rates, 
migration patterns, etc.) that are not obtainable in a monitoring program. 
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Table 2.1 . The numbers of striped bass sampled from the Rappahannock River 
in 1984-1985. 
Pound Net 
Gi 11 Net 
Gill net seasons: 
Fall = September-December 1984 
Winter = January 10-14, 1985 
Spring = February-April 1985 
Pound net seasons: 
Fall = September-Decemper 1984 
Winter = January 1-14, 1985 
Spring February-April 1985 
*Fall = September-November 1985 
Fall 
244 
310 
13 
Winter 
23 
27 
Spring 
82 
421 
Fall* 
541 
i{f 
Table 2.2. The numbers of male and female striped bass sampled in the 
Rappahannock River for 1984-1985 fisheries. 
( ,. 
Age Season Gear* N M F 
~3 Fall (1984) PN 228 152 76 
GN 308 184 124 
Winter (1984-85) ' PN 23 14 9 
~N 26 17 9 (~ 
Spring (1985) PN 77 63 14 
GN 418 285 133 
Fall+ (1985) PN 503 317 186 
"":' 
Total 1,583 1 '032 ill 
.?.4 Fall (1984) PN 16 3 13 
GN 2 2 
Winter (1984-85) PN 0 
GN 0 
Spring (1985) PN 3 0 3 
~N 3 1 2 
Fa 11 + (1985) PN 38 10 28 
Total ~ 14 48 
*PN = Pound Net 
GN = Gill Net r 
+Fall 1985 = September-November 1985 
14 
Table 2.3. Chi square (X2) test of independence between sex and gear for 
fish ~ age 3 in the 1984-1985 striped bass fisheries in the 
Rappahannock River . 
*Gear 
GN 
PN 
Sum 
*GN: Gi 11 Net 
PN: Pound Net 
x2 0.20 with 1 d.f. 
p 0.65 
Male 
486 
546 
1,032 
15 
ex 
Female Sum 
266 752 
285 831 
551 1,583 
fl 
Table 2.4. Mean fork lengths (L, in mm) and standard errors (SE) for 
striped bass in the Rappahannock River fisheries, 1984-1985. 
ear 
Season Gear* Class Sex N L SE 
./ 
Fall (1984) PN 1976 F 1 683 r', 1978 M 1 680 
F 3 642.3 39.00 
1979 F 3 632.7 41.07 
1980 M 2 570.0 49.50 
F 6 558.7 68.45 
1981 M 6 487.3 13.26 
F 14 513.1 35.18 '~ 
1982 M 130 396.6 42.37 
F 56 420.7 34.39 
198,3 M 16 345.7 11.17 
F 6 348.0 17.19 
GN 1979 F 1 594 ,..-
1980 F 1 542 
1981 M 3 486.3 14.01 
F 5 473.0 37.30 
1982 M 95 413.0 30.04 
F 81 422.5 30.39 
19~~ M 86 348.7 14.59 
F 38 356.4 26.07 
Winter (1984- PN 1982 M 5 429.0 17.29 
85) F 3 426.0 14.93 
1983 M 9 358.6 11.62 
F 6 392.7 53.73 
GN 1981 M 1 468 
1982 M 7 417.3 13.60 
F 8 413.3 29.24 
1983 M 10 384.7 37.68 
F 1 342 
Spring (1985) PN 1977 F 1 715 
1978 F 1 865 
1979 F 1 620 
1980 M 1 498 
F 1 725 
1981 F 2 562.5 3.54 
1982 M 46 428.6 36.91 
F 11 439.9 30.91 
1983 M 17 361.0 21.54 
F 1 365 
" 
16 
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Table 2.4 . (continued) 
ear 
Season Gear* Class Sex N L SE 
GN 1979 M 1 635 
1980 F 2 566.5 68.60 
1981 M 6 498.3 44.68 
F 16 532 .8 26.33 
198.2 M 244 437.4 33.22 
F 112 442 .8 28.84 
1983 M 35 382.8 42.83 
F 5 392.0 16.42 
Fall (1985) PN 1977 M 1 655 
1978 F 4 707.0 40 . 65 
1979 F 3 645.0 37.47 
1980 M 4 575.5 53.89 
F 5 575.0 47.17 
1981 M 5 533.4 61.13 
F 16 570.6 52.98 
1982 M 69 484.2 32 .36 
F 59 499.6 35.33 
1983 M 248 442.7 14.04 
F 127 446.4 16.35 
*PN: Pound Net 
GN: Gill Net 
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Table 2.5 . Mean weights (W in kg) and standard errors (SE) for striped bass 
in Rappahannock River fisheries, 1984-1985. 
(" . 
ear 
Season Gear* Class Sex N w SE 
Fall (1984) PN 1976 F 1 4.8 ~. 
1978 M 1 3.5 
F 3 3.7 0.41 
1979 F 3 3.4 0.76 
1980 M 2 2.4 0.32 
F 6 2.5 0.42 
1981 M 6 1.6 0.41 
F 14 2.0 0.46 r. 
1982 M 130 0.9 0.33 
F 56 1.1 0.28 
1983 M 16 0.6 0.05 
F 6 0.6 0.04 
GN 1979· F 1 3.0 
1980 F 1 2.3 
1981 M 3 1.8 0.30 
F 5 1.7 0.37 
1982 M 95 1.0 0.27 
F 81 1.1 0.27 
1983 M 86 0.7 0.10 
F 38 0.7 0. 12 
Winter (1984- PN 1982 M 5 1.1 0.26 
85) F 3 1.1 0.28 
1983 M 9 0.6 0.08 
F 6 0.7 0.12 
-' 
GN 1981 M 1 1.6 
1982 M 7 1.1 0.14 
F 8 1.1 0.30 
1983 M 10 0.8 0.20 
F 1 0.6 
-I 
Spring (1985) PN 1977 F 1 5.4 
1978 F 1 10.0 
1979 F 1 3.6 
1980 M 1 3.2 
F 1 5.0 
1981 F 2 2.7 0.24 
1982 M 46 1.1 0.28 r'" 
F 11 1.2 0.31 
1983 M 17 0.7 0.15 
F 1 0. 7 
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Table 2.5. (continued) 
ear 
Sea~on Gear* Class Sex N w SE 
GN 1979 M 1 3.2 
1980 F 2 3.0 1.04 
1981 M 6 2.1 0.57 
F 16 2.3 0.44 
1982 M 244 1.3 0.29 
F 112 1.4 0.27 
1983 M 35 0.7 0.19 
F 5 1.0 0.10 
Fall (1985) PN 1977 M 1 3.6 
1978 F 4 4.5 0.89 
1979 F 3 3.2 0.85 
1980 M 4 2.5 0.76 
F 5 2.7 0.82 
1981 M 5 1.9 0.52 
F 16 2.6 0. 61 
1982 M 69 1.5 0.32 
F 59 1.7 0.35 
1983 M 248 1.2 0.15 
F 127 1.2 0.16 
*PN: Pound Net 
GN: Gill Net 
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Table 2.6 . Growth of the 1982 and 1983 year classes between 23 October 1984 
and 20 October 1985. The daily instantaneous rate was adjusted 
to 365 days. 
Year Length Instantaneous 
class Sex increment (mm) Increment (kg) Relative (%) (annual) 
1982 F 78.9 0.6 54.5 0.439 
M 87.6 0.6 66.7 0.515 
1983 F 98.4 0.6 100 0.699 
M 97.0 0.6 100 0.699 
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Table 2.7. Market destination, total catch(a), and net mesh sizes employed, by gear, in the 
Rappahannock River striped bass fisheries, 1984-1985. 
Season Gear 
Fall ( 1984) Pound Net 
Gill Net 
Winter (1985) Pound Net 
Gill Net 
Spring (1985) Pound Net 
Gill Net 
Fall ( 1985) Pound Net 
Mesh Size (mm) 
51 (b) 
1 02' 1 08' 11 4' 1 27 
51 (b) 
. 7 6' 8 3' 1 0 2' 1 08' 11 4 ' 1 27 
51 (b) 
83,102,108,124,127 
51 (b) 
(a) Data source: Virginia Marine Resources Commission 
Total Catch (kg) 
(Gears combined ) 
766 
0 
18,953 
3,409 
(b ) In the pound head or the entrapment portion of the net 
Market Destination 
New York (20%) 
Pennsylvania (15%) 
Maryland (20%) 
Virginta ( 15%) 
Local (30%) 
New York (5%) 
Maryland (50%) 
Local (45%) 
New York (5%) 
Maryland (50%) 
Local (45%) 
New York (5%) 
Maryland (50%) 
Local (45%) 
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Figure 2.2. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
Pound Net Samples, Fall 1984. 
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Figure 2.3. Distribution of Striped Boss 
Year Classes by Sex in the Rappahannock River 
Gill Net Samples, Fall 1984. 
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FigUt~e 2.4. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
Pound Net Samples, Spring 1985. 
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Figure 2.5. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
Gill Net Samples, Spring 1985. 
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Hgure 2.6. Distt~ibution of st,~ ipecJ Boss 
Year Classes by Sex in the Rappahannock River 
Pound Net Samples; Fall 1985. 
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